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(54) Upper tool and upper tool assembly comprising said upper tool for use with a press brake 
and method of clamping said upper tool 


(57) In an upper tool for a press brake clamped be- 
tween a support plate (7) of an upper tool holder body 
(5) attached to a lower portion of an upper table (3) and 
an upper tool clamp member (11), the upper tool (9) is 
formed with an inclined surface (9S) narrowed upward 
at an upper portion thereof and with an engage groove 
(9G) engaged with an engage projection (11 K) of the 
upper tool clamp member (1 1 ) and formed under the in- 
clined surface (9S). Therefore, the inclined surface (9S) 
is brought into contact with an inclined surface of the 
upper tool clamp member (11), when the upper tool is 
clamped between the upper tool holder body (5) and the 
upper tool clamp member (11). in such a way that clamp- 
ing force can be further increased when the upper tool 
is engaged with a die (63). Further, in an upper tool hold- 
er apparatus for a press brake, the pivotal upper tool 
clamp member (211) is formed with an engage project 
tion (211 P) engaged with a drop prevention groove 
(205G) formed in the upper tool (205), and the upper 
tool holder apparatus fu rther comprises clamp operation 
lever (215) for selectively moving to a clamp position A 
at which the clamping force can be applied to the upper 
tool clamp member (211) from the clamping force gen- 
erating spring (213) to clamp the upper tool tightly; an 
unclamp position B at which the clamping force can be 
reduced to allow the upper tool to be adjustably shifted 


horizontally, and an exchange position C at which the 
upper tool clamp member (211) can be moved way from 
the upper tool to allow the upper tool to be exchanged 
vertically with another one. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to an upper tool 
for a press brake, an upper tool holder assembly for a 
press brake, and a method of holding the upper tool by 
the upper tool holder assembly for a press brake. 
[0002] An upper tool according to the pre-character- 
ising part of claim 1 is known from EP-A-0 569 880. 

Description of Related Art 

[0003] A press brake is provided with an upper table 
(referred to as an upper apron, sometimes) and a lower 
table (referred to as a lower apron, sometimes) in mu- 
tually opposing positional relationship with respect to 
each other. Further, any one of the upper and lower ta- 
bles is driven in the vertical direction as a ram. 
[0004] Further, in the press brake, an upper tool (re- 
ferred to as a punch) is attached to the upper table and 
further a lower tool (referred to as a die) is attached to 
the lower table in order to bend plate-shaped work to 
various desired shapes. 

[0005] In the above-mentioned construction of the 
press brake, when the movable-side table is moved up 
and down to engage the uppertool with the die, the work 
positioned between the upper tool and the die can be 
bent. 

[0006] In the press brake, in general, since the upper 
tools must be exchanged according to the bending 
shapes of work, a number of uppertool holders are ar- 
ranged on the lower portion of the upper table. That is, 
a plurality of upper tools are supported by a plurality of 
uppertool holders so as to be exchanged with respect 
to each other. 

[0007] In the conventional upper tool holder appara- . 
tus, an uppertool clamp member is attached to a holder 
body mounted on the lower portion of the upper table, 
and further fastened by use of fastening bolts, so that 
the upper portion of the upper too! can be strongly 
clamped between the holder body and the upper tool 
clamp member. 

[0008] in the conventional upper tool holder, there- 
fore., in order io exchange a plurality of upper tools at- 
tached to the upper table, a plurality of fastening bolts 
of the uppertool holder members must be rotated, thus 
causing a problem in that the upper tool exchange work 
is troublesome. 

[0009] To overcome this problem, an uppertool holder 
apparatus such that the upper tools can be fastened or 
unfastened by use of an air cylinder mounted on the up- 
per tool holder apparatus has been developed. 
[0010] In the upper tool holer apparatus of this type, 
however, since an air cylinders must be provided for a 
plurality of uppertool holderapparatus, respectively and 


since an air source is additionally necessary, there ex- 
ists another problem in that the construction of the upper 
tool holder apparatus is complicated and thereby the 
cost thereof is relatively high. 

s [0011] Further, in the conventional upper tool holder 
apparatus, there exists such a danger thatthe uppertool 
drops when the uppertool is released from of an upper 
tool clamping force of the uppertool holder apparatus. 
[0012] Further, in the conventional upper too! holder 

io apparatus, the upper tool clamp member must be half 
fastened to such an extent that the upper tool does not 
drop for alignment with the die, and after that the upper 
tool clamp member must be full fastened tightly after the 
upper tool and die have been aligned with each other. 

15 As a result, there exists another problem in that the tool 
setting work is troublesome. 

[0013] As prior art examples related to the present in- 
vention, there are EP 0 387 121 A1 (the first prior art) 
and Japanese Published Unexamined (Kokai) Patent 

20 Application No. 6-23436 (the second prior art). 

[0014] In the first prior art press brake, although the 
upper tool can be clamped between the upper clamp 
member pivotally supported by the upper table and the 
holder body, since the upper tool must be attached to or 

25 removed from the upper table by pivoting the upper tool 
so as not to interfere with a pivotal axle of the uppertool 
clamp member; that is, since the upper tool must be piv- 
oted by supporting the uppertool as heavy as 20 to 30 
kg manually on the front side of the press brake, there 

so exists a problem in that this work is dangerous for the 
worker (in particular for the worker's hand and waist. 
[0015] In addition, when a plurality of upper tools are 
clamped by connecting the upper tools in the longitudi- 
nal (horizontal) direction thereof, there exists a problem 

35 in that it is impossible to insert and connect an end of 
another upper tool between and with the already 
clamped upper tools so that a plurality of upper tools can 
be arranged in a longitudinal direction thereof. 
[0016] Further in the first prior art press brake, since 

40 the upper tool is clamped between the uppertool clamp 
member (pivotally supported by the uppertable) and the 
holder body, the uppertool must be exchanged by piv- 
oting the uppertool so as not to interfere with a pivotal 
axle of the uppertool clamp member, so that there exists 

^5 another problem in that the shape of the upper tool is 
not simple, that is, complicated and thereby the upper 
Lool cannoL be processed easily. 

[0017] In the second prior art press brake, the upper 
tool can be attached to or removed from the upper tool 

50 holder apparatus by pivoting an operation lever provid- 
ed on the uppertool holder apparatus from a clamp po- 
sition to an unclamp position or vice versa to facilitate 
the uppertool exchange. However, the uppertool is ex- 
changed by the upper tool holder apparatus by shifting 

55 the upper tool in the longitudinal (the right and left) di- 
rection, when some upper tool elements of a series of 
the split type uppertools of different lengths are required 
to be exchanged at the middle portion thereof, there ex- 
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ists a problem in that the upper tool exchange work is 
rather troublesome. 

[001 8] Here, the conventional upper tool holder appa- 
ratus (not the prior art) will be explained in further detail 
with reference to Figs. 25A and 25B. In the drawings, 
an upper tool clamp member 403 is attached to an upper 
holder body 401 fixed to a lower portion of an uppertable 
(not shown). Therefore, an upper tool 407 can be fixed 
or clamped between the clamp member 403 and the up- 
per tool holder body 401 when the clamp member 403 
is fastened by use of a fastening bolt 405. Therefore, 
whenever the upper tools 407 are required to be ex- 
changed with other upper tools, a great number of fas- 
tening bolts 405 must be rotated to unfasten and fasten 
the upper tool clamp members 403, with the result that 
the upper tool exchange work is troublesome. 
[0019] Further, in the upper tool 407, it is desirable 
that an angle ulower end surface 409E of an upper sup- 
port portion 409 of the upper holder body 401) and a 
sliding surface 407F slidable in contact with a vertical 
surface 409F of the upper tool support portion 409 is 
formed accurately at 90 degrees in correspondence to 
the angle between the lower surface 409E and the ver- 
tical surface 409Fof the upper support body 409. In gen- 
eral, however, this angle is process as G < 90 degrees 
to prevent 0 > 90 degrees under consideration of the 
processing error. The reason is as follows: if 8 > 90 de- 
grees, as shown in Fig. 25A exaggeratively, a gap is pro- 
duced between the lower end surface 409E of the upper 
tool support portion 409 and the shoulder portion 407S.. 
Therefore, when work is bent, the upper tool 407 is de- 
formed in a direction that this gap is reduced. As a result, 
the lower end portion 407E of the upper tool 407 is de- 
formed relatively large (due to the punching pressure) 
in accompany with this deformation due to the pressure 
of this gap, thus degrading the bending precision. 
[0020] On the other hand, if 6 < 90 degrees, as shown 
in Fig. 25B exaggerative!^ a gap is produced between 
the vertical surface 409F of the upper tool support por- 
tion 409 and the sliding surface 407F of the upper tool 
407. Therefore, when the uppertool clamp member 403 
is fastened strongly by the fastening bolt 405, since the 
uppertool 407 is deformed in such a way that the gap 
is reduced, there exists the case where the lower end 
portion 407 E of the uppertool 407 is dislocated slightly. 
[0021] Here, since the fastening force applied to the 
fastening bolt 405 differs according to the worker, the 
deformation at the lower end portion 407E of the upper 
tool 407 differs according to the worker and/or worker's, 
fatigued conditions. 

[0022] Therefore, in the work bending processing by 
exchanging the upper tools, oven if the above-men- 
tioned angle is formed so precise as to lie within an al- 
lowable range : there exists a problem in that a high pre- 
cise bending processing cannot be achieved, when the 
upper tools cannot be exchanged at a high uppertool 
exchange reproducibility. 


SUMMARY OF THE INVENTION 

[0023] With these problems in mind, therefore, it is the 
object of the present invention to provide an uppertool, 

s which can be exchanged easily at a high uppertool ex- 
change reproducibility by use of the upper tool holder 
apparatus, and further which will not be dropped ever if 
released from the upper tool clamping force. 
[0024] Another object of the present invention is to 

to provide an upper tool holder apparatus, which can 
clamp the uppertool under a constant clamping force 
and under excellent uppertool exchange reproducibility, 
without modifying the construction of the conventional 
structure largely. 

is [0025] Further, the other object of the present inven- 
tion is to provide a method of holding the uppertool by 
the uppertool holder apparatus under a constant upper 
tool clamping force whenever the upper tools are ex- 
changed with other ones. . 

20 [0026] To achieve the above-mentioned objects, the 
present invention provides an upper tool for a press 
brake, as defined in claim 1 . 

[0027] Preferred embodiments of the upper tool are 
defined in claims 1 to 8. 

25 [0028] Further, the present invention provides an up- 
per tool for a press brake in combination with a holding 
device as defined in any of claims 9 to 13. 
[0029] Further, the present invention provides an up- 
per tool assembly for a press brake comprising an upper 

30 tool and an upper tool holder apparatus, as defined in 
any of claims 1 4 to 28 and a method of clamping an up- 
per tool as defined in claim 29. 

[0030] In the uppertool, when the uppertool is moved 
upward relative to the support plate of the upper tool 

3s holder apparatus during the engagement thereof with 
the die, since the upper tool clamping force can be in- 
creased gradually, it is possible to facilitate the ex- 
change work of the upper tool by the use of the upper 
tool holder apparatus. 

40 [0031] Further, when the upper tool is clamped by the 
upper tool holder apparatus, since an appropriate 
clamping force can be always obtained, it is possible to 
prevent the upper tool from being dropped due to lack 
of sufficient clamping force, while facilitating the. upper 

45 tool exchange work. 

[0032] Further whenever the upper tool is ex- 
changed, since the upper tool can be supported by the 
uppertool clamp member, the uppertool exchange work 
can be facilitated in safety. Further, since the vertical 

50 surface of the upper tool is used as the clamping sur- 
face, the upper tool according to the present invention 
can be clamped to the upper table by use of the ordinary 
upper tool clamp member. 

[0033] Further, the upper tool holder apparatus ac- 
55 cording to the present invention, since the clamping 
force control means (the pusher screw) is thread-en- 
gaged with the upper tool clamp member and further 
since the clamp operation means (the operation lever) 
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fixed to the pusher screw is selectively pivoted to the 
clamp position A for firmly clamping the upper tool, an 
unclamp position B for shifting the upper tool horizon- 
tally for upper tool adjustment and alignment, and fur- 
ther to the exch ange position C for upper tool exchange., s 
it is possible to adjust and exchange the upper tool eas- 
ily and safely. 

[0034] Further, since the upper tool clamp member 
urging means (the coil springs) are provided, when the 
operation lever is pivoted to the unclamp position B, the 10 
upper tool clamp member can be urged slightly in the 
clamp direction, so that it is possible to prevent the upper 
tool from being dropped during the upper tool adjust- 
ment or alignment. 

[0035] Further, since the clamp release holding is 
means (the engage recess and the ball plunger) are pro- 
vided, when the operation lever is pivoted to the ex- 
change position C, the upper tool clamp membercan be 
kept away from the upper tool, so thai it is possible to 
exchange the upper tool with a new one in the vertical so 
direction easily. 

[0036] Further, since the stopper members are pro- 
vided for determining the clamp position A and the un- 
clamp position B of the operation lever, it is possible to 
easily pivot the operation lever to the respective posi- 25 
tions. 

[0037] Further, since the wedge piece is provided on 
the engage projection of the upper tool so as to be en- 
gaged with the drop prevention groove of the upper tool, 
it is possible to reduce the gap between the engage pro- 30 
jection of the upper tool clamp member and the drop 
prevention groove of the upper tool for improvement of 
the upper tool drop. 

[0038] Further, the upper tool holder apparatus ac- 
cording to the present invention, the upper tool can be 35 
exchanged easily by use of the upper tool holder appa- 
ratus. Further, whenever the uppertools of the same up- 
per wedge dimension are exchanged, since the clamp- 
ing force of the upper tool can be kept at a constant val- . 
ue, it is possible to obtain an excellent reproducibility of 40 
the alignment between the upper tool and the die., ever 
after the uppertools are exchanged for various bending 
process. As a result, the upper tool exchange work can 
be facilitated and further the bending precision can be 
improved. 45 

BRIEF DESCRIPTION OF THE DRAWINGS 


3S - 3S shown in Fig. 1; 

Fig. 4 is a partial side view showing the shape of 
the upper tool according to the present invention; 

Fig. 5 is an illustration for assistance in explaining 
the relationship between the upper tool and the up- 
per tool holder apparatus; 

Fig. 6 is a side view showing a modification of the 
upper tool according to the present invention; 

Fig. 7 is a side view showing a modification of the 
upper tool holder apparatus according to the 
present invention; 

Fig. 8 Is a side view showing another modification 
of the upper tool holder apparatus according to the 
present invention; 

Fig. 9 is a side view showing still another modifica- 
tion of the upper tool holder apparatus according to 
the present invention; 

Fig. 1 0 is a side view showing the other modification 
of the upper tool holder apparatus according to the 
present invention; 

Fig. 11 Is a front view showing a second embodi- 
ment of the upper tool holder apparatus according 
to the present invention; 

Fig. 12 is across-sectional view, taken along the 
line 12S - 12S shown in Fig. 11; 

Fig. 13 is across-sectional view, taken along the 
line 13S - 13S shown in Fig. 11; 

Figs. 14A and 14B are illustrations for assistance in 
explaining the function when the operation lever is 
pivoted to the exchange position C for upper tool 
exchange; 

Figs. 15A and 15B are illustrations for assistance in 
explaining the function when the operation lever is 
pivoted to the unclamp position B for upper tool ad- 
justment; 


[0039] 


50 


Fig. 1 is a front view showing a first embodiment of 
the upper tool holder apparatus according to the 
present invention; 

Fig. 2 is a cross-sectional view, taken along the line 55 
2S - 2S shown in Fig. 1; 


Figs. 1 6A and 1 6B are illustrations for assistance in 
explaining the function when the operation lever is 
pivoted to the clamp position A for upper tool clamp; 

Figs. 1 7A and 1 7B are illustrations for assistance in 
explaining the otherfunction when the operation le- 
ver is pivoted to the clamp position A for alignment 
with the die; 


Fig. 3 is across-sectional view, taken along the line 


Figs. 18A and 18B are illustrations for assistance in 
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explaining the other function when the operation le- 
ver is pivoted to the exchange position C for upper 
tool exchange and further the upper tool clamp 
member is pivoted away from the upper tool to pro- 
vide an exchange space; 

Fig. 19 is a front view showing a third embodiment 
of the upper tool holder apparatus according to the 
present invention with an upper tool ; 

Fig. 20 is a cross-sectional view, taken along the 
line 20S - 20S shown in Fig. 1 9; 

Fig. 21 is a side view showing a modification of the 
fastening means according to the present invention; 

Fig. 22 is a side view showing another modification 
of the fastening member according to the present 
invention; 

i • 

Fig. 23 is a side view showing still another modifi- 
cation of the fastening member according to the 
present invention; 

Fig. 24 is a side view showing the other modification 
of the fastening member according to the present 
invention; and 

Figs. 25A and 25B are partial side views showing a 
conventional upper tool. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0040] First, the whole construction of the upper tool 
(punch) holder apparatus 1 will be described hereinbe- 
low with reference to Figs, 1 to 3. 
[0041] The upper tool holder apparatus 1 of the 
present invention is removably attached to the lower 
portion of an upper table 3 of a press brake (not shown). 
[0042] The upper tool holder apparatus 1 is com- 
posed of a holder body 5 removably attached to the up- 
per table 3 and having a support plate 7, an upper tool 
clamp member 11 pivotally supported by the holder 
body 5 to clamp the upper portion 9U of an upper tool 
(punch) 9 in cooperation with the support plate 7 of the 
holder body 5, a clamping force adjusting device 13 for 
adjusting the clamping force applied to Ihe upper lool 
clamp member 11 , and a clamping force releasing de- 
vice 1 5 for releasing the clamping force applied from the 
uppertooi clamp member 11 to the upper tool 9. Further, 
a small pivotal contact member 17 is attached to end 
portion of the uppertooi clamp member 1 1 in such a way 
that a contact surface 17S thereof is brought into slida- 
ble contact with an inclined surface 9S of the uppertooi 
9, as shown in Fig. 2. 

[0043] In more detail, the holder body 5 is composed 
of a thick-wall upper block portion 5B and a thin-wail 
support plate 7 formed integral with each other (when 


the thickness is seen from the right and left direction in 
Figs. 2 and 3). Further, a mounting plate 21 is fixed to 
the front surface (the left side in Fig. 2) of the upper block 
5B of the holder body 5 with a plurality of bolts 1 9 (See 
5 Fig. 1). 

[0044] Therefore, when the mounting plate 21 is 
brought into contact with the lower front surface of the 
upper table 3 and after that a clamp jaw 25 is fastened 
with a fastening bolt 23 to the upper table 3, the mount- 
to ing plate 21 can be urged against the upper table 3, so 
that the holer body 5 can be fixed to the upper table 3. 
[0045] To adjust the vertical position of the holder 
body 5, a wedge member 27 is interposed between the 
upper su rf ace of th e holder body 5 an d th e lower su rf ace 
15 of the upper table 3. A fixing bolt 31 passed through a 
slot 29 (See Fig. 1) formed in the front mounting plate 
21 so as to extend in the right and left direction is thread- 
engaged with the wedge member 27 (See Fig. 3). 
■ [0046] In the above-mentioned construction, under 
so the conditions that the clamp jaw 25 is slightly fixed to 
such an extent that the holder body 5 will not drop and 
further the fixing bolt 31 is slightly loosened, when the 
wedge member 27 is adjusted in the right and left direc- 
tion in Fig. 1 f it is possible to finely adjust the vertical 
25 position of the holder body 5 relative to the upper table 3 . 
[0047] The upper tool clamp member 11 is a plate 
member having roughly the same width as that of the 
holder body 5 (in Fig. 1), and pivotally supported by the 
holder body 5 via a plurality of mounting bolts 33 (when 
30 seen in Fig. 2). Therefore, the upper portion 9U of the 
upper tool 9 is clamped between the lower end of the 
upper tool clamp member 1 1 and the support plate 7 of 
the upper too! holder body 5. 

[0048] In more detail, the upper tool clamp member 

35 11 is supported by a plurality of mounting bolts 33 
passed through a plurality of through holes 11 H formed 
at a vertically middle portion of the upper tool clamp 
member 11 and thread-engaged with the support plate 
7 in the horizontal direction so as to be pivotal in the 

40 front and rear direction (the right and left direction in Fig. 
2). To facilitate the pivotal motion of the uppertooi clamp 
member 11 , the contact surfaces between the head of 
the respective mounting bolts 33 and the upper tool 
clamp member 11 are formed into a spherical shape, 

45 respectively. Further, an elastic body 37 (e.g., coil 
spring, rubber body, etc.) is interposed between the up- 
per tool clamp member 11 and the support plate 7 to 
keep these two members away from each other. 
[0049] Further, at the lower portion of the upper tool 

so clamp member 1 1 , an inclined surface 1 1 S is formed so 
as to approach the support plate 7 at the upper portion 
thereof. Further, a contact member 1 7 is attached to the 
inclined surface 11S so as to be pivotal slightly. 
[0050] In more detail, two through holes are formed 

55 on both sides of the lower portion of the upper tool clamp 
member 11 (See Fig. 1). A mounting bolt 39 is passed 
through each of the through holes and further thread- 
engaged with the contact member 17. A clearance is 
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formed between each through hole and the mounting 
bolt 39, so that the contact member 17 can be pivotal 
slightly relative to the upper tool clamp member 11 . 
[0051] Further, an engage projection 11 K is formed at 
the lowerportion of the uppertool clamp member 1 1 (be- 5 
low the contact member 17) so as to be engaged with 
an engage groove 9G (extending in the right and left di- 
rection in Fig. 1) formed in the uppertool 9. 
[0052] The upper tool clamp member 11 serves to 
give a force for clamping the upper tool 9 in cooperation 10 
with the support plate 7. Further, a clamping force ad- 
justing device 13 (See Fig. 3) for adjusting the uppertool 
clamping force is fitted to a horizontal hole 5H formed 
in the upper block portion 5B of the holder body 5. 
[0053] In more detail, as shown in Fig. 3, the clamping *5 
force adjusting device 13 is composed of an adjust 
screw 41 , a nut member 45 thread-engaged with the ad- 
just screw 41 to adjust the position of a ring member 43 
mpvably engaged with the adjust screw 41 , and an elas- 
tic member (e.g., spring) 47 interposed between a head 20 
portion 41 H of the adjust screw 41 and the ring member 

43. ; 

[0054] In the above-mentioned construction, when 
the adjust screw 41 is adjustably rotated, since the en- 
gage position between the adjust screw 41 and the nut 25 
member 45 can be shifted, the compression force or the 
clamping force of the elastic member 47 can be adjust- 
ed. Here, the head portion 41 H of the adjust screw 41 
of the clamping force adjusting device 13 is in contact 
with the bottom wail portion of the hole 5H, and further 30 
a cylindrical push member 49 enclosing the nut member 
45 is in contact with the ring member 43, as shown in 
Fig. 3. 

[0055] Further, an end portion of a fastening screw 51 
of the clamping force releasing device 15 (provided at 35 
the upper portion of the uppertool clamp member 1 1 ) is 
in contact with the push member 49. In more detail, the 
clamping force releasing device 15 is a fastening screw 
51 passed through and thread-engaged with the upper 
portion of the upper tool damp member 11 . Further, a *o 
lever 53 is fixed to the fastening screw 51 . 
[0056] Accordingly, when the lever 53 is pivoted, the 
fastening screw 51 is fastened toward or unfastened 
away from the push member 49 to apply or release the 
upper tool clamping force of the clamping force adjust- 45 
ing device 13. 

[0057] Further, to limit the pivotal range of the lever 
53, two stopper pins 55 are implanted in the mounting 
plate 21 , as shown in Fig. 1 . 

[0058] In the above-mentioned construction, under so 
the condition that the upper portion 9U of the uppertool 
9 is interposed between the upper tool clamp member 
11 and the support plate 7 of the holder body 5, when 
the lever 53 of the clamping force releasing device 15 
is pivoted to the right side R in Fig. 1 to fasten the fas- 55 
tening screw 51, since the elastic member 47 of the 
clamping force adjusting device 13 is further com- 
pressed, the elastic force of the elastic member 47 in- 


creases, so that the upper tool 9 can be clamped by the 
upper tool clamp member 1 1 by a stronger force due to 
a reactive elastic force thereof. 

[0059] In contrast with this, when the lever 53 of the 
clamping force releasing device 15 is pivoted to the left 
side Lin Fig. 1 to unfasten the fastening screw 51 , since 
the elastic member 47 of the clamping force adjusting 
device 13 is released from compression, the elastic 
force of the elastic member 47 decreases, so that the 
upper tool 9 can be undamped from the upper tool 
clamp member 11 . 

[0060] As described above, when the lever 53 is piv- 
oted in the right and left direction in Fig. 1 , the uppertool 
clamp member 1 1 is pivoted in the right and left direction 
in Fig. 2 to clamp or unclamp the upper tool 9 in coop- 
eration of the support plate 7. 

[0061] Further a clamp opening springs 59 is inter- 
posed between each of the two bolts 57 (passed through 
the upper portion of the upper tool clamp member 11 
and thread-engaged with the holder body 5 as shown in 
Fig. 2) and the holder body 5, so that the lower portion 
of the upper tool clamp member 11 can be opened, 
whenever the upper tool 9 is undamped. 
[0062] As described above, the upper tool clamp 
member 11 can clamp and unclamp the uppertool 9 at 
the fixed position. 

[0063] The uppertool 9 removably attached to the up- 
per tool holder apparatus 1 constructed as described 
above will be explained hereinbelow with reference to 
Fig. 4. 

[0064] The upper tool 9 is formed with a contact sur- 
face 9F brought into contact with the lower end surface 
7E of the support plate 7, Further, a vertical sliding sur- 
face 9V brought into slidabiy contact with the front 7F or 
rear surface of the support plate 7 is formed in the upper 
portion 9U projecting from the contact surface 9F of the 
upper tool 9. An engage groove 9G is formed on a sur- 
face opposite to the sliding surface 9V of the upper too! 
9. In addition, a short vertical surface 9SV is formed be- 
tween the inclined surface 9S formed above the engage 
groove 9G and the engage groove 9G. 
[0065] The vertical surface 9S V can be used when the < 
upper tool 9 is clamped by the ordinary upper tool clamp 
member. 

[0066] Further, the upper tool 9 is formed with a work 
processing portion 9M at the lower end portion thereof 
to bend work W in cooperation with a die (lower tool) 63 
attached to the lower table 61 as shown in Fig.2. 
[0067] As understood by Fig. 4, the lower surface 9GL 
of the engage groove 9G of the upper tool 9 is formed 
at a position higher than the contact surface 9F thereof . 
Further, the upper surface 9GF of the engage groove 
9G is formed so as to be slightly inclined downward to- 
ward the groove bottom in correspondence to the upper 
surface of the engage projection 11K of the upper tool 
clamp member 11 . 

[0068] In the above-mentioned construction, since 
the lower end portion of the uppertool clamp member 
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1 1 can be determined relatively short at a position higher 
than the lower end surface 7E of the support plate 7, it 
is possible to prevent the upper tool clamp member 11 
from interfering with work W bent at an acute angle, for 
instance. 

[0069] Further, when the upper tool 9 is engaged with 
the upper tool clamp member 1 1 under the condition that 
the engage projection portion 11 K of the upper tool 
clamp member 11 is in contact with the upper surface 
9GFof the engage groove 9G of the upper tool 9, since 10 
the contact surface of the engage projection portion 11 K 
is slightly inclined downward, it is possible to always 
urge the vertical sliding surface 9 V of the upper tool 9 
against the support plate 7 due to the weight of the upper 
tool 9. is 
[0070] Further, since the engage groove 9G of the up- 
pertoot 9 is located at a position higherthan the contact 
surface 9F thereof, the width of the upper portion 9L) of 
the upper tool 9 from a corner (at an intersection be- 
tween the contact surface 9F and the sliding surface 9V) 20 
can be increased, so that the strength of the upper tool 
9 can be increased. 

[0071] In the upper tool 9 as described above, the up- 
per tool 9 can bo attached to the upper tool holer appa- 
ratus 1 in the procedure as follows: 25 
[0072] First, the lever 53 of the clamping force releas- 
ing device 15 is pivoted to the position. R to fasten the 
fastening screw 51. Even under the condition that the 
fastening screw 51 is fastened, a gap can be formed 
between . the lower portion of the upper tool clamp mem- 30 
ber 11 and the support plate 7. 

[0073] Therefore, the upper portion 9U of the upper 
tool 9 can be inserted between the upper tool clamp 
member 11 and the support plate 7 horizontally (in the 
right and left direction in Fig. 1) in such a way that the 35 
engage groove 9G formed in the upper tool 9 is engaged 
with the engage projection 11 K of the lower portion of 
the upper tool clamp member 1 1 as shown in Fig. 2 and 
further the inclined surface 9S of the upper tool 9 is in 
contact with the contact surface 17S of the contact 40 
member 17. 

[0074] After that, the movable table (any one of the 
upper table 3 and the lower table 61) of the press brake 
is moved in the vertical direction to engage the upper 
tool 9 with the die 63. Therefore, the upper tool 9 is *s 
moved upward relative to the holder body 5. 
[0075] When the upper tool 9 is moved upward grad- 
ually toward the holder body 5, the inclined surface 9S 
of the upper tool 9 urges the lower portion of the upper 
tool clamp member 11 in the leftward direction via the 50 
contact member 1 7 in Figs. 2 and 4, so that the upper 
tool clamp member 1 1 is pivoted clockwise in Fig. 2 to 
gradually compress the elastic member 47 of the clamp- 
ing force adjusting device 1 3. 

[0076] Accordingly, when the upper tool 9 is moved 55 
upward and thereby the contact surface 9F is brought 
into contact with the lower end surface 7E of the support 
plate 7, the upper tool 9 can be clamped strongly by the 


upper tool clamp member 11 on the basis of an elastic 
force of the elastic member 47. Therefore, the upper tool 
9 can be easily clamped by the upper tool holder appa- 
ratus 1 . , , 

[0077] As described above, after the upper tool 9 has 
been clamped by the upper tool holder apparatus 1 , the 
upper tool 9 can be removed from the upper tool holder 
apparatus 1 as follows: First, the lever 53 is pivoted to 
the left side L to loosen the fastening screw 51 . Then, 
the upper tool 9 is released from the upper tool clamp 
member 11. 

[0078] When the upper tool 9 has been released from 
the upper tool clamp member 1 1 , the upper tool 9 drops 
to the original lower position (as shown in Fig. 2) by the 
weight of itself. In this case, since the upper surface 9GF 
of the engage groove 9G of the upper tool 9 is engaged 
with the engage projection 1 1 K of the upper tool clamp 
member 11, it is possible to prevent the upper tool 9 from 
being dropped, so that the upper tool removal operation 
is safe. 

[0079] After the upper tool 9 has been released from 
the upper tool clamp member 11 as described above, 
the upper tool 9 can be removed from the upper tool 
holder apparatus 1 by shifting the upper tool 9 horizon- 
tally in the right and left direction in Fig. 1. 
[0080] As explained above, in the upper tool 9 and the 
upper tool holder apparatus 1 according to the present 
invention, it is possible to easily clamp or unclamp the 
upper tool 9 by use of the upper tool holder apparatus 
1, without use of any tools, in spite of the simple con- 
struction. 

[0081] Further, as already understood, when the up- 
per tool 9 is engaged with the die 63, since the lower 
portion of the upper tool clamp member 11 is urged up- 
ward or clockwise by the inclined surface 9S of the upper 
tool 9, the clamping force of the upper tool 9 between 
the upper tool clamp member 11 and the support plate 
7 can be increased gradually as the upper tool 9 is 
moved upward. Therefore, it is possible to considerthat 
the upper tool clamp member 1 1 , the clamping force ad- 
justing device 13, etc. constitutes a kind of clamping 
force increasing mechanism such that when the upper 
tool 9 is moved upward relative to the support plate 7, 
the clamping force can be increased gradually. 
[0082] In the above-mentioned construction, although 
the clamping force adjusting device 1 3 having the elastic 
member 47 is used as a part of the clamping force in- 
creasing mechanism, it is also possible to adopt a hy- 
draulic (e.g.. gas) cylinder including a compressive fluid 
(gas) instead of the clamping force adjusting device 13. 
Further, it is also possible to replace the upper tool 
clamp member 11 with a leaf spring to use the elastic 
deformation of the upper tool clamp member itself, with- 
out use of the clamping force adjusting device 13. In oth- 
er words, various constructions can be adopted as the 
clamping force increasing mechanism of the upper tool 
holer apparatus 1 . 

[0083] Further, in the upper tool holder apparatus 1 of 
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the present invention, the upper tool 9 can be attached 
to the rear surface of the support plate 7 by inverting the 
front and rear sides of the uppertool 9, as shown in Fig. 
3. In other words, a rear side upper tool clamp member 
65 is pivotally provided on the rear surface of the support s 
plate 7 in such a way that the upper tool 9 can be , 
clamped between the rear side upper tool clamp mem- 
ber 65 and the rear surface side of the support plate 7. 
[0084] In more detail, as shown in Fig. 3, a stud 67 
having a semi-spherical head 67H is attached horizon- 10 
tally to the rear surface of the support plate 7 of the hold- 
er body 5 with the use of a mounting boit 69. Further, 
the upper tool clamp member 65 is pivotally supported 
by the head 67H of this stud 67. To rotate the stud 67, 
a tool hole 11T is formed in the front-side uppertool is 
clamp member 11 . Further, a stop pin 71 engaged with 
a groove 65G formed in the upper tool clamp member 
55 is attached to the head 67H of the stud 67. Therefore, 
even when the mounting boll 69 is rotated, the stud 67 
will not be rotated together with the mounting bolt 69. 20 
[0085] To use the clamping force adjusting device 1 3 
in common for both the front-side upper tool clamp , 
member 11 and the rear-side uppertool clamp member 
65, a small diameter hole 73 is formed in the bottom wall 
portion of the hole 5H of the holder body 5. Further, a 25 
contact member 75 thread-engaged with the upper por- 
tion of the rear-side upper tool clamp member 65 is . 
passed through the small diameter hole 73 and further 
brought into contact with the head 41 H of the adjust 
screw 41. 30 
[0086] Further, on the front side of the hole 5H, a ring 
nut 77 for stop the movement of the push member 49 of 
the clamping force adjusting device 13 is thread-en- 
gaged with the holder body 5. 

[0087] In the construction as described above, when 35 
the mounting bolt 69 is fastened, the upper tool 9 can 
be clamped between the rear-side upper tool clamp 
member 65 and the rear surface of the support plate 7. 
In contrast with this, when the mounting bolt 69 is loos- 
ened, the upper tool 9 can be released from the rear- 40 
side upper tool clamp member 65. 
[0088] Further, when an appropriate plate member is 
pinched between the front-side upper tool clamp mem- 
ber 1 1 and the support plate 7 to keep the front-side up- 
per tool clamp member 11 unmoved, it is possible to *s 
clamp and unclamp the upper tool 9 between the sup- 
port plate 7 and Ihe rear-side upper tool clamp member 
65 by pivoting the lever 53. 

[0089] As described above, the upper tool 9 can be 
selectively clamped between any one of the uppertool so 
clamp members 11 and 65 and any one of the front and 
rear surfaces of the support plate 7 according to the 
bending shape of work W. In addition, the uppertool 9 
can be exchanged easily by use of the upper tool holder 
apparatus 1 . 55 
[0090] As described above., in the upper tool holder 
apparatus according to the present invention, the upper 
tool 9 can be easily exchanged by use of the uppertool 


holer apparatus 1. In this exchange work, even if the 
upper tool 9 is released from the clamping force of the 
uppertool holder apparatus 1, since the uppertool 9 will, 
not drop, it is possible to improve the safety of the upper 
tool holer apparatus 1 . 

[0091] As already explained, when the uppertool 9 is 
moved upward relative to the support plate 7 of the up- 
per tool holer apparatus 1 and thereby the inclined sur- 
face 9S of the uppertool 9 urges the lower portion of the . 
upper tool clamp member 11 , the clamping force of the 
upper tool clamp member 11 increases gradually. 
Therefore, it is necessary to obtain a sufficiently large 
clamping force when the contact surface 9F of the upper 
tool 9 is brought into contact with he lower end surface 
7E of the support plate 7. 

[0092] Therefore, when the upper surface 9GF of the 
engage groove 9G of the upper tool 9 is In contact with 
the upper surface of the engage projection 11 K of the 
upper tool clamp member 11, as shown in Fig. 5, it is 
preferable that the distance H between the contact sur- 
face 9F of the upper tool 9 and the lower end surface 
7E of the support plate 7 satisfies the following relation- 
ship: 

H = (B 2 • P) / (A 2 - K • tan 6) 

where A denotes the distance between a pivotal center 
of the upper tool clamp member 11 and the elastic 
means 47 of the clamping force adjusting device 1 3 for 
urging the upper tool clamp member 11 ; B denotes an 
average distance between a pivotal center of the upper 
tool clamp member 11 and a clamping force application 
point (at which the upper tool clamp member 1 1 pushes 
the upper tool 9 against the support plate 7 via the con- 
tact member 1 7); P denotes the clamping force for push- 
ing the uppertool 9 against the support plate 7; K de- 
notes the elastic coefficient (modulus of elasticity) of the 
elastic member 47; and the inclined surface 9S from the 
vertical line. 

[0093] Here, when the upper tool 9 is moved upward 
relative to the support plate 7, as shown in Fig. 5, the 
lower portion of the upper tool clamp member 1 1 is dis- 
placed leftward by AL and the upper portion of the upper 
tool clamp member 1 1 is displaced rightward by AX, so 
that the elastic member 47 is compressed gradually to 
increase the clamping force gradually. 
[0094] Here, it is not desirable that the distance H is 
smaller than that expressed by the above formula. This 
is because when the contact surface 9F of the upper 
tool 9 is brought into contact with the lower end surface 
7E of the support plate 7 by a slight upward movement 
of the upper tool 9 relative to the support plate 7, a suf- 
ficient clamping force cannot be obtained. As a result, 
there exists a danger that the upper tool 9 drops. 
[0095] In contrast with this, when the distance H is 
larger than that expressed by the above formula, when 
the contact surface 9F of the upper tool 9 is in contact 
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with the lower end surface 7E of the support plate 7, 
since the displacement rate of the elastic member 47 
becomes larger than AX, a large clamping force can be 
obtained. In this case, however, there exists such a case 
that when the upper tool 9 is required to be released by 
pivoting the lever 53, the upper tool 9 cannot be released 
sufficiently due to an excessive clamping force, so that 
it becomes difficult to exchange the upper tool 9 by use 
of the upper tool holder apparatus 1 . Therefore, this is 
also not desirable. 

[0096] Accordingly, it is desirable that the inclination 
angle 6 of the inclined surface 9S of the upper tool 9 lies 
between 5 and 20 degrees. That is, when the inclination 
angle is less than 5 degrees, the distance H must be 
increased to deform the elastic member 47 sufficiently. 
Further, when more than 20 degrees, although the dis- 
tance H can be reduced, this is not desirable because 
the downward component force becomes large. 
[0097] On the other hand, in order to hold the upper 
tool 9 so as not to be dropped by its weight, it is neces- 
sary to increase the frictional force between the inclined 
surface 9S of the upper tool 9 and the contact surface 
1 7S of the contact member 1 7 beyond the weight of the 
upper tool 9. The frictional force (the maximum static 
friction force) can be expressed as (static friction coef- 
ficient x contact force), and the friction coefficient can 
be expressed as tan 8 (where 0 is a friction angle). 
[0098] The friction coefficient changes according to 
the surface conditions of the inclined surface 9S and the 
contact surface 17S (i.e., surface roughness, material, 
presence or absence of lubricant, etc.). However, since 
the friction coefficient between two metals usually lies 
between 0.15 and 0.20, it is desirable that the inclination 
angle G of the inclined surface 7S lies between 7 and 11 
degrees. 

[0099] Further, the upper tool holder apparatus ac- 
cording to the present invention can be modified as fol- 
lows: 

[0100] As shown in Fig. 6, it is also preferable to form 
a high hardness portion 9H at the inclined surface 9S 
and the sliding surface 9H of the upper tool 9, in order 
to improve the abrasion resistance. To form the high 
hardness portion 9H, a hard alloy chip is attached onto 
the surfaces, or the surfaces are coated with a hard ma- 
terial or quenched. 

[01 01 ] With reference to Figs. 7 to 1 0, other uppertool 
holder apparatus for holding the upper tool 9 according 
to the present invention will be explained. 
[01 02] In the upper tool holder apparatus 1 00 shown 
in Fig. 7, an uppertool clamp member 101 is fastened 
to the support plate 7 of the holder body 5 by use of a 
bolt 103, and further a clamp piece 105 is provided at 
the lower portion of the uppertool clamp member 101 . 
[0103] The clamp piece 105 is formed into a semi- 
spherical or semi-cylindrical shape, and pivotally sup- 
ported by a slider 107 slidably fitted to a hole 101H 
formed in the lower portion of the uppertool clamp mem- 
ber 1 01 . Further, an elastic member 1 09 (such as a dish 


spring, urethane rubber, etc.) is Interposed between the 
slider 107 and the bottom portion of the hole 101H of 
the upper tool clamp member 101. 
[0104] In this embodiment, when the bolt 103 is fas- 
s tened, the space between the support plate 7 of the 
holder body 5 and the upper tool clamp member 101 
can be kept constant, so that the space between the 
support plate 7 and the clamp piece 1 05 can be also 
kept constant. 

10 [0105] To clamp the upper tool 9 by the upper tool 
holder apparatus 100, the upper portion 9U of the upper 
tool 9 is inserted between the support plate 7 and the 
clamp pieced 1 05 horizontally in the right and left direc- 
tion (perpendicular to the paper). After that, when the 

15 uppertool 9 is moved upward relative to the holder body 
5 due to the engagement with a die (not shown), since 
the elastic member 109 is compressed, the upper tool 
9 can be urged against the support plate 7 by the elastic 
force of the elastic member 109. Further, the upper tool 

20 9 can be released when the bolt 103 is loosened. 

[0106] In the case of an upper tool holder apparatus 
shown in Fig. 8, a wedge-shaped spring washer 111 is 
disposed at the bottom portion of the hole 1 01 H formed 
in an uppertool clamp member 1 01 in such a way as to 

25 be adjusted by another wedge member 115 moved by 
an adjust screw 113. The structure other than the above 
is the same as that shown in Fig. 7. 
[0107] In this modification, when the wedge 115 is 
moved by the adjust screw 113, the elastic force of the 

30 elastic member 109 can be adjusted via a spring washer 
111. 

[0108] In the case of an upper tool holder apparatus 
shown in Fig. 9, a thin-wall portion 101 A is formed at a 
part of the uppertool clamp member 101 in such a way 
35 as to be deformed elastically. In other words, the upper 
tool clamp member 1 01 itself is provided with the elastic 
member. 

[01 09] In the case of the upper tool holder apparatus 
shown in Fig. 10, a bolt 103 is passed through thesup- 

40 port plate 7, and an elastic member 119 is interposed 
between a nut member 117 thread-engaged with the 
end of the bolt 103 and the support member 7. 
[0110] As described above, in the uppertool clamped 
by the upper tool holder apparatus according to the. 

45 present invention, when the uppertool is moved upward 
relative to the support plate of the upper tool holder ap- 
paratus during the engagement thereof with the die, 
since the upper tool clamping force can be increased 
gradually, it is possible to facilitate the exchange work 

so of the upper tool by the use of the upper tool holder ap- 
paratus. 

[0111] Further, when the upper tool is clamped by the 
upper tool holder apparatus, since an appropriate 
clamping force can be always obtained, it is possible to 
55 prevent the upper tool from being dropped due to lack . 
of sufficient clamping force, while facilitating the upper 
tool exchange work. 

[0112] Further, whenever the upper' tool is ex- 
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changed, since the upper tool can be supported by the 
uppertool clamp member, the upper too! exchange work 
can be facilitated in safety. Further, since the vertical 
surface of the upper tool is used as the clamping sur- 
face, the upper tool according to the present invention s 
can be clamped to the upper table by use of the ordinary 
uppertool clamp member. 

[01 13] A second embodiment of the upper tool holder 
apparatus according to the present invention will be de- 
scribed hereinbelow with reference to Figs. 11 and 12. io 
[0114] The upper tool holder apparatus 201 of the 
present embodiment is removably attached to the lower 
portion of an upper table 203 of a press brake (not 
shown). Further, a plurality of the upper tool holder ap- 
paratus 201 are mounted being arranged at appropriate is 
intervals horizontally in the right and left direction of the 
lower portion of the upper table 203 in Fig. 11 . In other 
words, since various types of the upper tools 205 such 
as a single long upper tool (extending horizontaily in the 
right and left direction perpendicular to Fig. 12), a plu- 20 
rality of split-type upper tools of different short lengths, 
etc. are used for a press brake, a plurality of the upper 
tool holder apparatus 29 are arranged at intervals on the 
upper tabie 203. 

[0115] As shown in Fig. 12, the uppertool holder ap- 25 
paratus 201 is composed of a holder body 207 remov- 
ably attached to the upper table 203 and having an up- 
pertool support portion 209 at the lower portion thereof, 
an uppertool clamp member 211 for clamping an upper 
portion 205U of an upper toot 205 in cooperation with 30 
the upper tool support portion 209 of the holder body 
207, clamping force generating means (e.g., a spring) 
21 3 for applying a clamping force to the uppertool clamp 
member 21 1 , clamp operating means (e.g., a lever) 21 5 
for controilably transmitting a clamping force of the 35 
clamping force generating means 21 3 to the uppertool 
clamp member 211, upper tool clamp member urging 
means (springs) 21 7 (See Fig. 11) for slightly urging the 
upper tool clamp member 211 in the upper tool clamp 
direction, and clamp release holding means 219 for 40 
keeping the uppertool clamp member 211 in the clamp 
release state (for uppertool exchange) against the urg- 
ing force of the upper tool clamp member urging means 
217. 

[0116] In more detail, the holder body 207 is formed 45 
with a thick-wall upper block portion 207B and a thin- 
wall lower support plate 209 both integral with each oth- 
er (when seen from the right and left direction in Fig. 12). 
Further, a mounting plate 225 projecting upward is fixed 
to the front surface (the left side in Fig. 12) of the upper so 
block portion 207B of the holder body 207 with a plurality 
of bolts 221 and pins 223 (both shown in Fig. 11). 
[0117] As shown in Fig. 11 , the mounting plate 225 is 
formed with a cutout portion 255C widened downward 
• at the lower middle portion thereof. Further, as shown 55 
in Fig. 1 2, the upward projecting portion of the mounting 
plate 225 is brought into contact with the front lower por- 
tion of the upper table 203. When a clamp jaw 229 is 


fastened with a fastening bolt 227 thread-engaged with 
the upper table 203, the upper projecting portion of the 
mounting plate 225 is fixed to the upper table 203, so 
that the holder body 207 can be fixed to the upper table 
203, 

[0118] Further, in the above-mentioned embodiment, 
although the holder body 207 and the mounting plate 
225 are provided separately and fixed to each other, it 
is also possible to form the holder body 207 and the 
mounting plate 225 integral with each other. In this case, 
the mounting plate 225 is regarded as a part of the hold- 
er body 207. 

[0119] To adjust the vertical position of the holder 
body 207, a wedge member 231 is adjustably inter- 
posed between the upper surface of the holder body 207 
and the lower surface of the upper table 203 so as to be 
movable horizontally in the right and left direction (In Fig. 
1 1 ). A fixing bolt 235 passed through a slot 233 (extend- 
ing in the right and left direction in Fig. 1 1 ) formed in the 
mounting plate 225 is thread-engaged with the wedge 
member 231. 

[0120] In the above-mentioned structure, under the 
conditions that the clamp jaw 229 is slightly fastened to 
such an extent that the holder body 207 will not drop 
and further the fixing bolt 235 is loosened, when the 
wedge member 231 is adjustably moved horizontally in 
the right and left direction in Fig. 1 1 , the vertical position 
of the holder body 207 can be adjusted finely relative to 
the upper table 203. 

[0121] The upper tool clamp member 211 is a plate 
member having a width roughly the same as that of the 
holder body 207. Further, the upper tool clamp member 
211 is formed with a projection fitted to the downward- 
widened cutout portion 255C formed in the mounting 
plate 225. The uppertool clamp member 221 is pivotally 
supported by the holder body 207 to clamp and unclamp 
the upper portion 205U of the upper tool 205. 
[01 22] In more detail, a plurality of through holes 2 1 1 H 
are formed at the vertically middle portion of the upper 
tool clamp member 211. A plurality of mounting bolts 
239 are passed through these through holes 21 1H, 
thread-engaged with the upper tool support portion 209 
horizontally, and further fixed by nuts 237, respectively. 
Therefore, the uppertool clamp member 21 1 can be piv- 
otally supported by head portions of the mounting bolts 
239. Further, a coil springs 241 is elastically interposed 
between the upper tool support portion 209 and the up- 
per tool clamp member 21 1 , respectively. 
[0123] Further, the contact surfaces of the head por- 
tion of the mounting bolt 239 and the through hole 21 1 H 
are both formed into a spherical surface, respectively to 
allow the upper tool clamp member 211 to be pivoted 
smoothly. 

[0124] At the lower portion of the upper tool clamp 
member 21 1 , an engage projection 21 1 P engaged with . 
a drop prevention groove 205G formed at the upper por- 
tion of the uppertool 205 (extending in the right and left 
direction in Fig. 11 ) is formed so as to project toward the 
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upper tool support member 209. Further, a push contact 
, member 243 brought into contact with the inclined sur- 
face 205S of the upper portion 205U of the upper tool 
205 to urge the upper tool 205 against the upper tool 
support portion 209 is provided slightly above the en- 
gage projection 211 P. 

[0125] The push contact member 243 is formed by 
cutting parts of the circumferential surface of a cylindri- 
cal body into flat surfaces, and mounted at the lower por- 
tion of the upper tool clamp member 211 via a plurality 
of screws 245 so as to be pivoted slightly when seen in 
Fig. 12. 

[0126] Further, a wedge member 247 engaged with 
the drop prevention groove 205G of the upper tool 205 
is provided between the engage projection 211 P of the 
upper tool clamp member 211 and the push contact 
member 243. This wedge member 247 is always urged 
by an elastic member 249 such as a coil spring inter- 
posed between Lhe upper tool clamp member 211 and 
the wedge member 247 in the direction as to be en- , 
gaged with the drop prevention groove 205G of the up- 
per tool 205. 

[0127] However, the horizontal movement of the 
wedge member 247 by the clastic member 249 is re- 
stricted when brought into contact with a part of the push 
contact member 243. Further, the upper rear-side (right 
side in Fig. 12) end surface of the wedge member 247 
is chamfered (247S) to facilitate engagement with and 
disengagement from the drop prevention groove 205G 
of the upper tool 205. 

[0128] The clamping force generating means 213 is 
provided in a hole 20 7H formed in the block portion 207B 
of the holder body 207. The clamping force generating 
means 21 3 applies a clamping force for urging the upper 
tool 205 against the upper tool support portion 209 of 
the holder body 207, via the push contact member 243 
provided at the lower portion of the upper tool clamp 
member 211. 

[0129] In more detail, as shown in Fig. 12, the clamp- 
ing force generating means 213 is composed of an ad- 
just screw 251 , a ring member 253 slidably fitted to the 
adjust screw 251, a nut member 255 thread-engaged 
with the adjust screw 251, and an elastic member 257 
such as a dish spring interposed between the head 
251Hofthe adjust screw 251 and the ring member 253. 
[01 30] The head portion 251 H of the adjust screw 251 
is in contact with the bottom wall of the hole 207H. Fur- 
ther, one end of the cylindrical push member 259 en- 
closing the nut member 255 and slidably fitted into the 
hole 207H is in contact with the ring member 253. The 
other end of the push member 259 is in contact with a 
ring nut 261 adjustably thread-engaged with the hole 
207H of the holder body 207. Further, a pin-shaped 
pusher member 259P provided at the other end of the 
cylindrical push member 259 projects from the ring nut 
261 to the left side in Fig. 12. 

[0131] The clamp operating means 215 for transmit- 
ting the clamping force of the clamping force generating 


means 21 3 to the upper tool clamp member 21 1 is pro- 
vided above the upper tool clamp member 211 . 
[0132] In more detail, the clamp operating means 215 
has a clamping force control member (a pusher screw) 

5 263 thread-engaged with the upper portion of the upper 
tool clamp member 211. Therefore, the pusher screw 
263 can be pivoted together with the upper tool clamp 
member 211. The clamping force control member (push- 
er screw) 263 is brought into contact or away from the 

10 pin-shaped pusher member 259P. 

[01 33] In this embodiment, therefore, when the push- 
er screw 263 is loosened relative to the upper tool clamp 
member 21 1 , the pusher screw 263 is moved deep into 
the upper tool clamp member 211 away from the pin- 

15 shaped pusher member 259P. In contrast with this, 
when the pusher screw 263 is fastened, the pusher 
screw 263 is slightly brought into contact with the pin- 
shaped pusher member 259P. When further fastened, 
since the pin-shaped pusher member 259P strongly 

20 pushes the cylindrical push member 259 and thereby 
the elastic member 257 is compressed, a strong clamp- 
ing force can be obtained as a reaction force of the elas- 
tic member 257. 

[0134] To rotate the clamping force control means 

25 (pusherscrew) 263, an operation Iever265 is removably 
attached to the pusher screw 263. That is, an engage 
hole 263H is formed in the pusher screw 263, and an 
engage block 267 of the operation lever 265 is engaged 
with the engage hole 263H. Further, a ball plunger 269 

30 is attached to the engage block 267 in such a way as to 
be engaged with an groove (not shown) formed in the 
engage hole 263H. This ball plunger 269 prevents the 
engage block 267 from being rotated relative to the 
pusherscrew 263. 

35 [0135] When the engage hole 263H is formed into an 
oval shape or gear shape, since the engage block 267 
will not be rotated relative to the pusher screw 263, it is 
possible to omit the ball plunger 269. 
[01 36] In the structure as described above, when the 

40 operation lever 265 is pivoted, it is possible to pivot the 
pusher screw 263 as to be moved to or away from the 
pin-shaped pusher member 259P to control the clamp- 
ing force of the clamping force generating means 213. 
[0137] In more detail, the operation lever 265 can be 
pivoted to a clamp position A (See Fig. 1 1 ) at which the 
upper tool clamp member 2 1 1 clamps the upper tool 205 
in cooperation with the upper tool support portion 209, 
to an unclamp position B at which the upper tool clamp ; 
member 211 unclamps the upper tool 205 (so that the 

so upper tool 205 can be shifted horizontally in the right 
and left direction in Fig. 11) for upper tool horizontal po- 
sition adjustment, and to an exchange position C at 
which the upper tool 205 can be removed vertically from 
the upper tool clamp member 211 for upper tool ex- 

55 change. Further, two stoppers 271 (See Fig. 1 1 ) are at- 
tached to the mounting plate 225 to locate the operation 
lever 265 at the clamp and unclamp positions A and B, 
respectively. 
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[0138] In more detail, as shown In Fig. 11 /two slits 
273 are formed in the mounting plate 225 at such posi- 
tions as to correspond to the clamp and unclamp posi- 
tions A and B, respectively. As shown in Fig. 13, a stop- 
per member 271 is pivotally supported via a pin 275 in 5 
such a way as to project from or retract from the front 
surface of the mounting plate 225. Further, a recessed 
portion 225H communicating with the slit 273 is addi- 
tionally formed in the mounting plate 225 so that the 
stopper member 271 can be easily pivoted upward and 10 
downward relative to the surface of the mounting plate 
225. Further, a ball plunger 277 engaged with a re- 
cessed portion formed in the outer circular-arc shaped 
portion of the stopper member 271 is attached to the . 
mounting plate 225 to keep the raised stopper member 15 
271 and retracted stopper member 271 at its position, 
respectively. 

[0139] The upper tool clamp member urging means 
217 (See Fig. 11) push and urge the upper tool clamp 
member 211 so that the upper tool 205 can be urged 20 
slightly against the upper tool support portion 209. The 
uppertool clamp member urging means 21 7 are elastic 
members 21 7S such as coil springs interposed between 
the upper portion of the upper tool clamp member 21 1 
and the block portion 207B of the holder body 207, as 25 
shown in Fig. 11. 

[0140] The clamp release holding means 219 holds 
the uppertool clamp member 211 at such a position that 
the upper tool 205 is perfectly released from the upper 
tool clamp member 21 1 , against an elastic force of the 30 
uppertool clamp member urging means 21 7. The clamp 
release holding means 219 is a bail plunger 281 at- 
tached on the mounting plate 225 and engaged with an 
engage recess 279 (e.g., groove, hole, etc.) formed in 
the upper portion of the upper tool clamp member 211. 35 
Further, it is also possible to form the recessed portion 
279 in the mounting plate 225 and to attach the ball plun- 
der 281 to the upper tool clamp member 21 1 , in the op- 
posite way thereto. 

[0141] The operation of the uppertool holder appara- 40 
tus according to the present invention will be described 
hereinbelow with reference to Figs. 11 and*12. 
[0142] Under the condition that the upper tool 205 is 
clamped between the upper support portion 209 of the 
holder body 207 and the upper tool clamp member 211 , 45 
as shown by dot-dot-dashed lines in Fig. 12, when the 
operation lever 265 is pivoted to the clamp position A., 
since the clamping force control member (the pusher 
screw) 263 is fastened inward, the pin-shaped pusher 
member 259P pushes the cylindrical pusher member so 
259, so that the elastic member 257 of the clamping 
force generating moans 213 is further compressed. 
Therefore, since the elastic force of the elastic member 
257 further increases, the uppertool clamp member 211 
is urged counterclockwise by a reaction force thereof in 55 
Fig. 1 2, so that the upper tool 205 can be firmly clamped 
further strongly between the upper tool ciamp member 
211 and the upper tool support portion 209. 


[0143] In contrast with this, when the operation lever 
; : 265 is pivoted to the unclamp position B, since the 
clamping force control member (the pusher screw) 263 
is loosened outward away from the pusher member 
259P, the pin-shaped pusher member 259P is in slight 
contact with the cylindrical pusher member 259, so that 
the upper tool ciamp member 211 is released from the 
clamping force into the unclamp condition. Under these 
conditions, however, since the engage projection 21 1P 
of the upper tool clamp member 21 1 is engaged with the 
drop prevention groove 205G of the upper tool 205, the 
uppertool 205 can be shifted horizontally for adjustment 
or alignment in the right and left direction in Fig. 11 . 
[0144] Here, when the stopper member 271 provided 
, at the unclamp position B is pushed down deep into the 
slit 273 formed in the mounting plate 225 and further the 
operation lever 265 is pivoted counterclockwise to the 
exchange position C, since the pusher screw 263 is 
shifted deep into the upper tool clamp member 211 be- 
ing separated in the left direction in Fig. 12, the pusher 
screw 263 is kept far away from the pin-shaped pusher 
member 253P of the clamping force generating means 
213; That is, the uppertool clamp member 211 is per- 
fectly released from the clamping force generating 
means 213. Here, the uppertool clamp member 211 is 
pivoted counterclockwise for safety by a weak elastic 
force of the elastic members 21 7S of the upper tool 
clamp member urging means 217 (shown in Fig. 11). 
Under these conditions, when the worker pivots the up- 
per tool clamp member 211 clockwise manually, since 
the engage recessed portion 279 formed at the upper 
portion of the uppertool clamp member 21 1 is engaged 
with the ball plunger 281, the uppertool clamp member 
211 is kept away from the upper tool support portion 209 
for uppertool exchange. Here, it should be noted that 
since the pin-shaped pusher screw 263 is sufficiently 
shifted leftward relative to the uppertool clamp member 
211 , the cylindrical pusher member 259P will not inter- 
fere with the pusher member 263, when the recessed 
portion 279 is engaged with the ball plunger 281 . That 
is, under the condition that the recessed portion 279 is 
engaged with the ball plunger 281 , since the lower por- 
tion of the upper tool clamp member 21 1 is kept opened 
away from the uppertool support portion 209, the upper 
tool 205 can be exchanged by moving the upper tool 
205 in the vertical direction relative to the upper tool 
ciamp member 211. 

[0145] Further, under the condition that the engage 
portion 279 of the upper tool clamp member 211 is en- 
gaged with the ball plunger 281 , when the operation le- 
ver 265 is returned clockwise from the exchange posi- 
tion C to the unclamp position B, since the pusher screw 
263 projects from the upper tool ciamp member 21 1 into 
contact with the pin-shaped pusher member 259P (the 
clamping force generating means 213), the upper tool 
clamp member 211 is pivoted counterclockwise again in 
Fig. 1 2 : so that the ball plunger 281 is disengaged from 
the recessed portion 279 of the uppertool clamp mem- 
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. ber211. 

[0146] The upper too! exchange procedure of the up- 
per tool holder 201 apparatus according to the present 
invention will be explained in further detail with refer- 
ence to Figs. 14 to 18. 

[0147] When the upper tool 205 is required to be 
clamped by the upper tool holder apparatus 201 from 
the lower side, the operation lever 265 is shifted coun- 
terclockwise to the vertical exchange position C, as 
shown in Fig. 14A. Under these conditions, since the 
lower portion of the upper tool clamp member 211 can 
be opened against an elastic force of the upper tool 
clamp member urging means 21 7, it is possible to insert 
the upper portion 205U of the upper tool 205 into be- 
tween the upper tool support portion 209 of the holder 
body 207 and the upper tool clamp member 211 from 
below, as shown in Fig. 14B. 

[0148] After the upper portion 205U of the upper tool 
205 has been inserted between the upper tool support 
portion 209 of the holder body 207 and the upper tool 
clamp member211 , since the uppertool clamp member 
211 is urged weakly in the clamping direction by the up- 
per tool clamp member urging means 217, the engage 
projection 211 P formed in the lower portion of the upper 
tool clamp member 211 is engaged with the drop pre- 
vention groove 205G formed in the uppertool 205. 
[01 49] Under the condition that the engage projection 
211 P of the upper tool clamp member 211 is engaged 
with the drop prevention groove 205G of the uppertool 
205, when the operation lever 265 is pivoted to the un- 
clamp position B, as shown in Fig. 1 5A, since the pusher 
screw 263 is brought into slight contact with the pusher 
member 259P (the clamping force generating means 
213), a slight clamping force is applied to the uppertool 
205 and thereby the upper tool 205 is prevented from 
being dropped. Under these conditions, the uppertool 
205 can be shifted in the horizontal (right and left) direc- 
tion in Fig. 11, as shown In Fig. 15B. That is, under the 
condition that the operation lever 265 is pivoted to the 
unclamp position B, the uppertool 205 can be adjustably 
moved in the horizontal direction to locate the uppertool 
205 relative to the upper tool holder apparatus 201 . In 
this case, if the upper tool 205 is of split type, a plurality 
of split upper tools are arranged and located so as to be 
brought into contact with each other. 
[0150] Under these conditions, when the operation le- 
ver 265 is pivoted to the clamp position A as shown in 
Fig. 16A, the uppertool 205 can be firmly clamped be- 
tween the upper tool support portion 209 of the holder 
body 207 and the upper tool clamp member 211 of the 
uppertool holder apparatus 201 . That is, since the push- 
er screw 263 pushes strongly the pusher member 259P 
of the clamping force generating means 21 3. the upper 
tool clamp member 21 1 firmly clamps the uppertool 205 
in cooperation with the upper tool support portion 209 
by a reaction force of the clamping force generating 
means 213 (the elastic member 257), as shown in Fig. 
16B. 


[0151] After that, when the movable-side table of the 
press brake is moved up and down to engage the upper 
tool 205 with the die (not shown), the uppertool 205 is 
inserted further upward between the uppertool support 
portion 209 and the upper tool clamp member 211 , as 
shown in Fig. 17B. 

[01 52] In this case, since the inclined surface 205S of 
the uppertool 205 pushes the push contact member 
243, when the uppertool 205 Is moved upward relative 
to the upper tool clamp member 211, the upper tool 
clamp member 211 Is pivoted clockwise in Fig. 12, so 
that the pusher screw 263 pushes the pusher member 
259P of the clamping force generating means 21 3 grad- 
ually, with the result that the elastic force of the elastic 
member 257 further increases, until the shoulder portion 
205 F of the upper tool is brought into contact with the 
upper tool support portion 209. Therefore, it is possible 
to clamp the upper tool 205 by the upper tool clamp 
member 211 gradually more strongly. 
[01 53] Further, when the shoulder portion of the upper 
tool 205 is brought into contact with the lower end sur-, 
face of the uppertool support portion 209, the uppertool 
205 is clamped firmly between the upper tool clamp 
member 21 1 and the upper tool support portion 209, as 
shown in Fig. 17B. Further, as shown in Figs. 12 and 
17B, since the wedge piece 247 is engaged with the 
drop prevention groove 205G of the upper tool 205, a 
gap between the engage projection 211 P and the drop 
prevention groove 205G can be reduced. 
[0154] As described above, under the conditions that 
the wedge piece 247 Is engaged with the drop preven- 
tion groove 205G of the uppertool 205, since a gap be- 
tween the two is reduced, even if the upper tool clamp 
member 21 1 is released, the uppertool 205 will not drop 
by the weight thereof. 

[0155] Further, after the upper tool 205 has been 
clamped between the uppertool clamp member 21 1 and 
the uppertool support portion 209 and the work is bent 
in cooperation with the die, the uppertool 205 is required 
to removed from the upper tool holder apparatus 201; 
the operation lever 256 is pivoted counterclockwise to 
the vertical exchange position C, as shown in Fig. 18A. 
[0156] Under these conditions, since the upper tool 
clamp member 21 1 is released from the clamping force, 
the uppertool clamp member 211 can be pivoted clock- 
wise (the arrow direction R) In Fig. 18B manually to en- 
gage Lhe ball plunger 281 with the recess 279 of the up- 
per tool clamp member 211 , against an elastic force of 
the upper tool clamp member urging means 21 7, so that 
the lower portion of the upper tool clamp member 211 
can be kept opened. Therefore, the upper tool 205 can 
be moved vertically downward, so that it is possible to 
remove the upper tool 205 from the upper tool clamp 
member 21 1 easily in the downward direction. 
[0157] After the uppertool 205 has been removed in : 
the downward direction, the operation lever 265 is piv- 
oted clockwise to the unclamp position B once to disen- 
gage the engage recessed portion 279. from the ball 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


BNSDOCIO: <EP ._ 1213062A2.J. > 


25 


EP 1 213 062 A2 


26 


plunger 281 . After that, the operation lever 265 is pivot- 
ed counterclockwise again to the vertical exchange po- 
sition C, as shown in Fig. 14A. Under these conditions., 
the upper tool 205 can be attached to the upper tool 
holder apparatus 211 again from below. 5 
[0158] With reference to Fig. 12 again, a rear upper 
tool clamp member 283 can be pivotally attached on the 
rear surface (on the right side surface in Fig. 12) of the 
holder body 207 so that the upper tool 205 can be 
clamped by turning over the upper tool 205 from the front 10 
side to the rear side. 

[0159] In more detail, on the rear surface of the upper 
tool support portion 207, a support pin 285 (which cor- 
responds to the mounting bolt 239) is mounted horizon- 
tally with a fixing bolt 289 passed through a pipe-shaped *5 
spacer 287. Further, the rear upper tool clamp member 
283 is pivotally supported by the support pin 285. Fur- 
ther, the head portion 291 cf a bolt 291 mounted on the 
upper portion of the rear upper tool clamp member 283 
is in contact with the head portion 251 H of the adjust 20 
screw 251 of the clamping force generating means 213. 
[0160] Further, an engage pin 293 fixed to the support 
pin 285 is engaged with a groove 283G formed in the 
rear upper tool clamp member 283, to prevent the sup- 
port pin 285 from being pivoted relative to the rear upper 25 
tool clamp member 283. 

[0161] The construction other than the above is the 
same as that of the upper tool clamp member 211, so 
that the same reference numerals have been retained 
for the similar elements which have the same functions 30 
as with the case of the front-side upper tool clamp mem- 
ber 211 , without repeating the same description. 
[01 62] The upper tool 205 can be undamped from the 
rear upper too! clamp member 283 by rotating the fixing 
bolt 289. Further, the upper tool 205 can be clamped by 35 
the rear upper tool clamp member 283 in the same way 
as with the case of the second prior art example, so that 
any detailed description thereof is omitted herein. 
[0163] Further, without being limited to only the 
above-mentioned structure, various modifications can 40 
be made. For instance, a gaseous spring can be used 
as the clamping force generating means 213. Further, 
instead of the pusher screw (clamping force control 
member) 263, a cylindrical cam formed with three-stage 
cams brought into contact with the pusher member 45 
259P can be adopted. 

[0164] As described above, in the second embodi- 
ment of the upper tool holder apparatus according to the 
present invention, since the clamping force control 
means (the pusher screw) is thread-engaged with the so 
upper tool clamp member and further since the clamp 
operation means (the operation lever) fixed to the push- 
er screw is selectively pivoted to the clamp position A 
for firmly clamping the upper tool, an unclamp position 
B for shifting the upper tool horizontally for upper tool 55 
adjustment and alignment, and further to the exchange 
position C for upper tool exchange, it is possible to ad- 
just and exchange the upper tool easily and safely. 


[0165] Further since the upper tool clamp member 
urging means (the coil springs) are provided, when the 
operation lever is pivoted to the unclamp position B, the 
upper tool clamp member can be urged slightly in the 
clamp direction, so that it is possible to preventthe upper 
tool from being dropped during the upper tool adjust- 
ment or alignment. 

[0166] Further, since the clamp release holding 
means (the engage recess and the ball plunger) are pro- 
vided, when the operation lever is pivoted to the ex- 
change position C, the uppertool clamp member can be 
kept away from the upper tool, so that it is possible to 
exchange the uppertool with a new one in the vertical 
direction easily. 

[0167] Further, since the stopper members are pro- 
vided for determining the clamp position A and the un- 
clamp position B of the operation lever, it is possible to 
easily pivot the operation lever to the respective posi- 
tions. 

[0168] Further, since the wedge piece is provided on 
the engage projection of the uppertool so as to be en- 
gaged with the drop prevention groove of the uppertool, 
ft is possible to reduce the gap between the engage pro- 
jection of the upper tool clamp member and the drop 
prevention groove of the uppertool for improvement of 
the upper tool drop. 

[01 69] A third embodiment of the uppertool holder ap- 
paratus according to the present invention will be de- 
scribed hereinbelow with reference to Figs. 19 and 20. 
In the drawings, an upper tool holder 301 of the present 
invention is removably attached to the lower portion of 
an upper table 303 of a press brake (not shown). In the 
present embodiment, although only one uppertool hold- 
er apparatus 301 is shown, in practice, however, a plu- 
rality of uppertool holder apparatus 301 are attached at 
appropriate intervals to the lower portion of the upper 
table 303. 

[0170] The upper tool holder apparatus 301 is com- 
posed of a holder body 307 for supporting the upper too! 
305, and an upper tool clamp member 309 for clamping 
the uppertool 305 in cooperation of the uppertool holder 
body 307. 

[0171] In more detail, the upper tool holder body 307 
is formed with a thick-wall upper block portion 311 and 
a thin-wall upper tool support portion 313 integral with 
each other. Further, a mounting plate 31 7 is fixed to the 
front surface (the right side in Fig. 20) of the upper block 
portion 311 of the uppertool holder body 307 with a plu- 
rality of bolts 315 (See Fig. 19). 

[0172] Therefore, when the mounting plate 317 is . 
brought into contact with the lower front surface of the 
upper tabic 303 and after that a clamp jaw 321 is fas- 
tened by a fastening bolt 319 thread-engaged with the 
upper table 303, the mounting plate 317 can be fixed to 
the upper table 303, so that the upper tool holer body 
307 can be mounted to the upper table 303. 
[01 73] To adjust the vertical position of the upper tool 
holder body 307, a wedge member 323 extending hor- 
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izontally in the right and left direction (in Fig. 1 9) is in- 
terposed between the upper surface of the upper block 
portion 311 and the lower surface of the upper table 303. 
A fixing bolt 325 passed through a slot 31 7H (See Fig; 
20) formed in the mounting plate 31 7 so as to extend in 5 
the right and left direction is thread-engaged with the 
wedge member 323. 

[0174] In the above-mentioned construction, under 
the conditions that the fastening bolt 31 9 is slightly fas- 
tened to such an extent that the upper tool holder 301 10 
does not drop, when the wedge member 27 is adjusted 
in the right and left direction in Fig. 1 9, it is possible to 
finely adjust the vertical position of the upper tool holder 
body 307 relative to the upper table 303. 
[0175] The upper tool clamp member 309 is formed is 
by a plate member, and is pivotally (when seen in Fig. 
20) supported by the upper tool holder body 307 via a 
bolt 327 (fastening means) passed through a through 
hole 309H formed in Ihe upper tool clamp member 309. 
[0176] A contact portion 309T is formed in the upper 20 
and inner surface of the upper tool clamp member 309 
so as to be brought into contact with the front surface of 
the upper block portion 31 1 of the uppertool holder body 
307, and an engage projection 309P engaged with an 
engage groove 5G of the upper tool 305 is formed at the 25 
lower portion of the upper tool clamp member 309 so as 
to project inward. 

[0177] Further, an inclined surface 309F widened 
downward and brought into contact with an inclined sur- 
face 305 F formed at the upper wedge portion 305 W of 30 
the upper tool 305 is formed in the lower inner surface 
of the upper tool clamp member 309. As shown in Fig. 
20, the inclined surface 309F is so inclined that the 
space between the upper tool support portion 31 3 of the 
upper tool holder body 307 and the upper tool clamp 35 
member 309 can be narrowed upward. Further, both the 
end edges of the inclined surface 309F and the upper 
surface of the engage projection 309P of the uppertool 
clamp member 309 are chamfered (309C) so that the 
upper tool 305 can be inserted smoothly between the 40 
upper tool support portion 313 and the uppertool clamp 
member 309 horizontally in the right and left direction in 
Fig. 19. 

[0178] Further, the bolt 327 (fastening means) is 
formed with a small-diameter threaded portion 3275 45 
thread-engaged with the uppertool support portion 313 
and a large-diameter body portion 327B, so that the up- 
per tool clamp member 309 can be fastened by the bolt . 
327 always at a constant fastening position relative to 
the upper tool support portion 313. 50 
[01 79] Between the head portion 327H of the bolt 327 
and the uppertool clamp member 309. an clastic mem- 
ber 329 (e.g., dish spring, urethane rubber, etc.) having 
a large coefficient of elasticity is interposed. Further, be- 
tween the upper tool ciamp member 309 and the upper 55 
tool support portion 313 of the upper tool holder body 
307, a weak coil spring 331 is interposed to widen the 
space between the upper tool ciamp member 309 and 


the upper tool support portion 313. 
[01 80] In the above-mentioned construction, to clamp 
the upper tool 305 by the upper tool holder apparatus 
301 f first the bolt 327 is previously fastened tightly to the 
uppertool support portion 31 3 by use of a fastening tool 
333 (e.g., wrench). In this case, when the body portion 
327B of the bolt 327 is brought into contact with the up- 
per tool support portion 313, since the bolt 327 cannot 
be further fastened, it is possible to determine the dis- 
tance between the uppertool support portion 313 and 
the head of the bolt 327 always at a constant value. 
[0181] When the bolt 327 is fastened as described 
above, since the spring 331 is slightly compressed via 
the elastic member 329 and the uppertool clamp mem- 
ber 309. the space between the uppertool support por- 
tion 313 and the uppertool clamp member 309 can be 
kept opened at a previously determined constant value 
by an elastic force of the spring 331 . 
[0182] Under these conditions, the wedge portion 
305W of the upper tool 305 is inserted into the above- 
mentioned space horizontally in the right and left direc- 
tion in Fig. 1 9. In this case, since the chamfered surfaces 
309C are formed in the upper tool clamp member 309, 
the wedge portion 305W of the upper tool 305 can be 
inserted smoothly between the uppertool support por- 
tion 313 and the upper tool clamp member 309. 
[0183] Under these conditions, since the engage pro- 
jection 309P of the uppertool clamp member 309 is en- 
gaged with the engage groove 305G of the upper tool 
305, it is possible to prevent the upper tool 305 from 
dropping by the weight itself. 

[0184] After the wedge portion 305W of the uppertool 
305 has been inserted and located in position between 
the uppertool support portion 31 3 of the upper tool hold- 
er body 307 and the upper tool clamp member 309, the 
uppertable303 orthe lower table 335 of the press brake 
is moved up and down relative to each other to engage 
the lower end portion 305E of the uppertool 305 with a 
die 337 mounted on the lower table 335. In this case, 
the uppertool 305 is moved upward relative to the upper 
tool holder body 307. When the shoulder portion 305S 
of the uppertool 305 is brought into contact with the low- 
er end surface 31 3E of the uppertool support portion 
31 3, the uppertool 305 stops moving upward and there- 
by the upper tool 305 can be located (setup) relative to 
the upper tool holder body 307. 

[0185] As described above, when the upper tool 305 
is moved upward relative to the upper tool holder body 
307, since the inclined surface 305F of the wedge por- 
tion 305W of the upper tool 305 urges the inclined sur- 
face 309F of the upper tool clamp member 309, the 
space between the uppertool support portion 313 and 
the uppertool clamp member 309 is opened, so that the 
elastic member 329 is compressed: 
[01 86] In this case, since the space between the lower 
end surface 31 3E of the upper tool support portion 313 
and the shoulder portion 305S of the upper tool 305 is 
always kept constant when the wedge portion 305W of 
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the upper tool 305 is inserted between the upper tool 
support portion 313 and the upper tool clamp member 
309, the compression rate of the elastic member 329 is 
always kept constant, as far as the upper tool 305 of the 
same dimension is inserted. 

[0187] In other words, since the upper tool clamp 
member 309 is urged by an elastic force (the reaction 
force) of the elastic member 329, the wedge portion 
305W of the upper tool 305 can be clamped between 
the upper tool clamp member 309 and the upper tool 
support portion 313. In this case, since being decided 
by the elastic force of only the elastic member 329, the 
clamping force is kept constant, as far as the upper tool 
305 of the same wedge portion in dimension are 
clamped. Accordingly, it is possible to prevent the lower 
end portion 305E of the upper tool 305 from being dis- 
located slightly due to a difference in the clamping force 
of the upper tool clamp member 309, so that the lower 
end portion 305E of the upper tool 305 can be held al- 
ways at a constant position. 

[0188] In other words, even if the upper tools 305 are 
exchanged, as far as the same upper tools are used, it 
is possible to locate the lower end portion 305E of the 
upper tool 305 always at a constant position, so that it 
is possible to reproduce the accurate alignment of the 
upper tool with the die. 

[01 89] Therefore, work can be bent precisely in a plu- 
rality of steps by changing the upper tools. In the upper 
tool holder apparatus according to the present inven- 
tion, since the reproducibility of the exchanged upper 
tools of the same dimensions in the wedge portion is 
excellent, as compared with the conventional uppertool 
holder apparatus, it is possible to improve the bending 
precision. 

[0190] Further, the when the upper tool 305 is re- 
quired to be removed from the upper tool holder appa- 
ratus 301 , the bolt 327 is slightly loosened by use of the 
tool 333. In this case, the loosening rate of the bolt 327 
is small, because the elastic force of the elastic member 
329 is reduced to such an extent that the uppertool 305 
can be moved. Therefore, it is possible to exchange the 
upper tool 305 easily by use of the upper tool holder ap- 
paratus 301 according to the present invention. 
[0191] Further, when the fastening stroke of the bolt 
327 is required to adjust, as shown in Fig. 21 , an annular 
spacer 339A is interposed between the upper tool sup- 
port portion 313 and the body portion 237B of the boll 
327. 

[0192] Further, when the elastic force of the elastic 
member 329 is required to be adjusted, another spacer 
339B is interposed between the uppertool clamp mem- 
ber 309 and the clastic member 329 or between the 
elastic member 329 and the head portion 327H of the 
bolt 327. 

[0193] Fig. 22 shows a modification of the third em- 
bodiment. In this modification, the head portion .of the 
bolt 327 shown in Fig. 20 is replaced with a push mem- 
ber 341 , a lever 347 and a cam member 345. In more 


detail, the annular push member 341 is fitted to the body 
portion 327B of the bolt 327 so as to be brought into 
contact with the elastic member 329. The cam member 
345 is pivotally supported by the bolt 327 via a pin 343. 

5 The lever 347 is attached to the cam member 345. 
[0194] Therefore, after the bolt 327 has been fastened 
to the upper tool support portion 313, when the lever 
347 attached to the cam member 345 is pivoted verti- 
cally, for instance as shown in Fig. 22, the push member 

10 341 can be shifted by the cam member 345 by a prede- 
termined distance, so that a space between the upper 
tool clamp member 309 and the annular push member 
341 can be determined at a previously determined con- 
stant value to obtain a constant clamping force of the 

*5 elastic means 329. 

[0195] When the upper tool 305 is required to be re- 
leased from the clamping force, the lever 347 is pivoted 
horizontally, for instance. Then, since the annular push 
member 341 is released via the cam member 345, the 
20 clamping force of the elastic member 239 can be re- 
leased, 

[0196] In this modification, the effect is the same as 
that of the third embodiment. Further, the clamp and un- 
clamp conditions of the upper tool holder apparatus 301 

25 can be confirmed easily by seeing whether the lever 347 
is pivoted vertically or horizontally. 
: [0197] Fig. 23 shows still another modification of the 
third embodiment. In this modification, the bolt 327 is 
passed through the uppertool support portion 31 3 : and 

30 the elastic member 329 is interposed between a nut 
member (fastening member) 349 thread-engaged with 
the end portion of the bolt 327 and the upper tool support 
portion 313, without use of the elastic member inter- 
posed between the head portion 327H of the bolt 327 

35 and the uppertool clamp member 309. In this modifica- 
tion, the upper tool 305 can be clamped at a constant 
clamping force, and thereby the same effect as de- 
scribed above can be obtained. 

[0198] In the modification shown in Fig. 24, an upper 

40 tool clamp member351 is formed with a hole 351 H, and 
. a semi-spherical clamp piece 353 fixed to a piston slider 
355 is fitted to the hole 351. Further, a nitrogen gas is 
introduced into the hole 35 1 H. The clamping force of the 
elastic means is adjusted by the pressure of the nitrogen 

^5 gas introduced into the hole 351 H. In this modification, 
the same effect can be obtained. 
[0199] As described above, in the third embodiment 
of the upper tool holder apparatus according to the 
present invention, the uppertool can be exchanged eas- 

50 j|y by use of the upper tool holder apparatus. Further, 
whenever the upper tools of the same upper wedge di- 
mension are exchanged, since the clamping force of the 
upper tool can be kept at a constant value, it is possible 
to obtain an excellent reproducibility of the alignment be- 

55 tween the upper tool and the die, ever after the upper 
tools are exchanged for various bending process. As a 
result, the upper tool exchange work can be facilitated 
and further the bending precision can be improved. 
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Claims (9SV) is formed between said inclined surface (9S) 

and said engage groove (9G). 

1. An upper tool for use with a press brake provided 

with an holding device (1), preferably such as the 6. An upper tool for use with a press brake according 

upper tool holder apparatus defined in claim 14 or 5 to claim 1, characterised in that an upper surface 

24, said holding device (1) including an upper tool (9GF)of the engage groove (9G) is slightly inclined 

holder body (5) provided with a support plate (7) and downward from a horizontal line inward to urge the 

an upper tool clamp member (11), said upper tool upper tool against the support plate (7). 
(9) being clamped to said holder body (5) mounted 

on an upper table (3) by a clamping force of said 10 7. An upper tool for use with a press brake according 

upper tool clamp member (11), said upper tool (9) to claim 1, characterised in that said inclined sur- 

comprising face (9S) of the upper tool is hardened by attaching 

a hard metal on the surface thereof. 

an inclined surface (9S), appropriate to coop- 
erate, in use, with said upper tool clamp mem- 15 8. An upper tool for use with a press brake according 
ber (1 1 ) so that said upper tool (9) may execute to claim. 1 , characterised in that said inclined sur- 
relative movements with respect to said upper face (9S) of the upper tool is hardened by coating 
tool clamp member (11) thereby generating a a hard metal or, the surface thereof, 
gradually increasing clamping force; 

20 9. An upper tool for use with a press brake according 

a vertical sliding surface (9V) appropriate for to claim 1, in combination with said holding device 

sliding, in use, on a front or a rear surface of (1), characterised in that a dimension of said in- 

, said support plate (7); dined surface (9S) in a vertical direction when an 

upper projection portion of said upper tool engages 

an upper tool portion (9U) having a contact sur- 25 said upper tool clamp member (11) is more than a 

face (9F) which is capable of contacting, in use, gap (H) between a lower end surface (7E) of said 

with a lower end surface (7E) of said support holder body (5) and a shoulder portion (9F) of said 

plate (7); and upper tool (9). 


. - a work processing portion (9M) for processing 
a work piece (W) in co-operation with a lower 
tool (63), 

characterised in that said upper tool (9) fur- . 
ther comprises an engage groove (9G) on the same 
side and beneath said inclined surface (9S), which 
is appropriate to be engaged, in use, with an en- 
gage projection (11 K). formed in said upper tool 
clamp member (11). 

2. An upper tool for use with a press brake according 
to claim 1 , characterised in that said, inclined sur- 
face (9S) is inclined with an inclination angle of 
5-20" to a vertical direction. 

3. An upper tool for use with a press brake according 
to claim 1 , characterised in that said inclined sur- 
face is inclined with an inclination angle of 7-11° to 
a vertical direction. 

4. An upper tool for use with a press brake according 
to claim 1 , characterised in that an upper surface 
of said engage groove (9G) is formed to be inclined 
to a direction perpendicular to said vertical direc- 
tion. 

5. An upper tool for use with a press brake according 
to claim 1 , characterised in that a vertical surface 


10. An upper tool for use with a press brake according 
to claim 1 , in combination with said holding device 
(1 ), characterised in that said upper tool (9) is de- 
tachably mounted between said support plate (7) 
and said upper tool clamp member (11), said sup- 
port plate (7) being arranged on a lower part of hold- 
er body (5) in an upper tool holder (1) attached on 
an underside of said upper table (3) of said press 
brake, said uppertool clamp member (1 1 ) being piv- 
otally mounted to said holder body (5) and being 
constructed to be capable of pressing said upper 
tool (9) against said support plate (7), 

said inclined surface (9S) making said upper 
tool clamping member (11) pivoting to increase a 
clamp force of said uppertool (9) due to said upper 
tool clamping member (1 1 ) in case of rising said up- 
per tool (9) relatively with respect to said support 
plale (7) lo contact said contact surface (9F) with 
said lower end surface of said support plate (1 07) 

wherein, in a condition under which an upper 
surface of said engaging groove (9G) provided in 
said uppertool (9) is supported by an engaging pro- 
jection (11 K) provided in said upper-tool clamping 
member (1 1 ), a distance H between said lower end 
surface (7E) of said support plate (7) and said con- 
tact surface (9F) of said upper tool (9) can be cal- 
culated by the following expression : 
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H = (B . P) / (A . K. tan G) 


H = (B 2 . P)/(A 2 .K.tan G) 


where 

A denotes a distance between a pivotal centre 
of said upper tool clamp member (1 1 ) and elas- 
tic means for generating a clamping force to 
said upper tool clamp member ; 

B denotes an average distance between said 
pivotal centre of said upper tool clam member 
and a clamping force application point ; 

P denotes said clamping force applied to said 
upper tool clamp member.; 

K denotes an elastic coefficient of said elastic 
means ; 

and G denotes the inclination angle of the in- 
clined surface (9S) of said upper tool from said 
vertical line. 

1 1 . An upper tool for use with a press brake according 
to claim 1, in combination with said holding device 

(I) , wherein said upper tool (9) is elastically 
clamped between said support plate (7) of said 
holder body (5) attached to a lower portion of said 
upper table (3) and said upper tool clamp member 

(II) , characterised in that said inclined surface 
(9S) is brought into contact with an inclined surface 
of said upper tool clamp member (1 1 ) when said up- 
per tool is clamped between said upper tool holder 
body (5) and said upper tool clamp member (11) in 
such a way that clamping force can be further in- 
creased when said upper tool is engaged with a die 
(63). 


12. An upper tool and holding device (1), according to 
claim 11, characterised in that a lower surface 
(9GL) of said engage groove (9G) of said uppertool 
is formed at a position vertically higher than a con- 
tact surface (9F) brought into contact with a lower 
end surface (7E) of said support plate (7) of said 
holder body (5). 

13. An upper tool and holding device (1) according to 
claim 11, characterised in that a distance H be- 
tween said lower surface (7E) of said support plate 
(7) and an upper surface (7E) of said support plate 
(7) and an upper surface (9F) of said upper tool (9) 
obtained when said upper surface of said engage 
groove (9G) of said uppertool is in contact with said 
engage projection (11K) of said upper tool clamp 
member (11) is determined as follows : 
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where 

A denotes a distance between a pivotal centre 
of said upper tool clamp member (11) and elas- 
tic means for generating a clamping force to 
said upper tool clamp member ; 

B denotes an average distance between said 
pivotal centre of said uppertool clamp member 
and a clamping force application point ; 

P denotes said clamping force applied to said 
uppertool clamp member ; 

K denotes an elastic coefficient of said elastic 
. . means ; 

and G denotes the inclination angle of the in- 
clined surface (9S) of said uppertool from said 
vertical line. 

14. An uppertool assembly for a press brake, compris- 
ing an upper tool according to any one of claims 1 
to 8 and an uppertool holder apparatus, for clamp- 
ing an uppertool (205) between an uppertool sup- 
port portion (209) of an uppertool holder body (207) 
attached to a lower portion of an upper table (203) 
and a pivotal upper tool clamp member (211) by a 
clamping force generating means (213), character- 
ised in that: 

said pivotal uppertool clamp member (211) is 
formed with an engage projection (211 P) en- 
gaged with a drop prevention groove (205G) 
formed in said upper tool (205) ; and 

said upper tool holder apparatus further com- 
prises clamp operating means (215) for selec- 
tively move to a clamp position A at which said 
clamping force can be applied to said uppertool 
clamp member (211) from said clamping force 
generating means (213) to clamp said upper 
tool tightly, an unclamp position B at which said 
. clamping force can be reduced lo allow said up- 
per tool to be adjustably shifted horizontally, 
and an exchange position C at which said upper 
tool clamp member (211 ) can be moved away 
from said uppertool to allow said upper tool to 
be exchanged vertically with another one. 


15. An uppertool assembly for a press brake according 
to claim 14, characterised in that said clamp op- 
erating means (215) comprises : 


a pusher member (259P) for pushing said 
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clamping force generating means (213) to gen- 
erate said clamping force of said clamping force 
generating means (213) 

an operation lever (265) ; and s 

a clamping force control means (263) attached 
to said operation lever, controllably brought into 
contact with and separated from said pusher 
member (259P) to control said clamping force 10 
applied from said clamping force generating 
means (213) to said upper tool. 

16. An upper tool assembly for a press brake according 

to claim 14, characterised in that said upper tool 15 
holder apparatus further comprises upper tool 
clamp member urging means (217) for urging said 
upper tool clamp member (211) slightly in clamp di- 
rection when said clamp operating means (215) is 
moved to said exchange position C. 20 

1 7. An upper tool assembly for a press brake according 
to claim 16, characterised in that said upper tool 
clamp urging means (217) is at least one coil spring 
disposed between said upper tool clamp member 25 
(211) and said upper tool holder body (207). 

18. An upper tool assembly for a press brake according 
to claim 15, characterised in that said clamping 
force control means attachedto said operation lever 30 
(265) is a pusher screw (263) fixed to said operation 
lever and thread-engaged with said upper tool 
clamp member (211), said pusher screw being shift- 
ed relative to said upper tool clamp member (211) 
when rotated by said operation lever. 35 

19. An uppertool assembly for a press brake according 
to claim 14, characterised in that said uppertool 
holder apparatus further comprises clamp release 
holding means (219) for holding said upper tool *o 
clamp member (211) in a clamping force released 
state, to form an upper tool exchange space be- 
tween said uppertool support portion (209), under 
condition that said clamp operating means (215) is 

at said exchange position C. 45 

20. An upper Loo! assembly for a press brake according 
to claim 19, characterised In that said clamp re- 
lease holding means (21 9) comprises : 

50 

an engage recess (279) formed in said upper 
tool clamp member (211) ; and 

a plunger (218) attached to said holder body 
(207) so as to be engaged with said engage re- 55 
cess, when said upper tool clamp member 
(211 ) is pivoted away from said upper tool sup- 
port portion (209). 


21 . An upper toll assembly for a press brake according 
to claim 15, characterised in that said upper tool 
holder apparatus further comprises two clamp op- 
eration lever stopping means (271) for stopping 
said moved clamp operation lever (265) at said un- 
clamp position B and said exchange position C, re- 
spectively. 

22. An uppertool assembly for a press brake according 
to claim 21 , characterised in that each of said 
clamp operation lever stopping means (217) 
comprises : 

a pin (275) attached to a side surface of a slot 
(273) formed in a mounting plate (225) ; 

a stopper member (271 ) pivotally supported by 
said pin so as to be projected or retracted from 
a surface of said mounting plale ; and 

a plunger (277) attached to said mounting plate 
to hold said stopper at said projected or retract- 
ed position, respectively. 

23. An uppertool assembly according to claim 14, char- 
acterised in that said upper tool holder apparatus 
further comprises : 

a wedge piece (247) attached above said en- 
gage projection (21 1P) formed in said upper 
tool clamp member (21 1 ) so as to be engaged 
with said drop prevention groove (205G) 
formed in said upper tool (205) ; and 

a coil spring (249) for urging said wedge piece 
in a direction that said clamped uppertool can 
be urged in clamping direction. 

24. An uppertool assembly for a press brake, compris- 
ing an uppertool according to any one of claims 1 
to 8 and an uppertool holder apparatus for clamping 
said uppertool (305) between an uppertool support 
portion (313) of an uppertool body (301) attached 
to a lower portion of an upper table (303) and an 
upper tool clamp member (309) by a fastening 
member (327), characterised in thatthe uppertool 
(305) is ciamped by a fastening member (327) co- 
operating with an elastic member (329) for elasti- 
cally clamping said upper tool between said upper 
tool support portion (31 3) and said uppertool clamp 
member (309), said elastic member (329) being in-' . 
tcrposcd between said upper tool clamp member 
(309) and said fastening member (327). 

25. An uppertool assembly for a press brake according 
to claim 24, characterised in that said upper tool 
clamp member (309) is formed with an inclined sur- 
face (309F) widened downward at an upper portion 
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thereof and brought into contact with an inclined 
surface (305F) of an uppertool (305) when said up- 
per tool is clamped between said uppertool support 
portion (313) and said upper tool clamp member 
(309) in such a way that said clamping force can be 5 
further increased when said uppertool is engaged 
with a die (63). 

26. An uppertool assembly for a press brake according 

to claim 24, characterised In that, said fastening 10 
member (327) is composed of a threaded portion 
(327S) thread-engaged with said uppertool holder 
body (313) and a cylindrical body portion (327B) for 
determining a constant space for disposing said up- 
per tool clamp member (309) and said elastic mem- 15 
ber (329). 

27. An uppertool assembly for a press brake according 
to claim 24, characterised in that said upper tool 
clamp member (309 ) is formed with an engage pro- 20 
jection (309P) engaged with an engaged groove 
(305F) formed in said uppertool (305). 

28. An upper tool assembly for a press brake according 

to claim 24, characterised in that right and left side 25 
edges (309C) of said upper tool clamp member 
(309) are chamfered to facilitate the insertion of said 
upper tool between said uppertool support portion 
(313) and said upper tool clamp member (309). 

30 

29. A method of clamping an upper tool (305) with an 
upper tool assembly according to claim 24, between 
an uppertool holder body (307) attached to an up- 
per table (303) of a press brake and an uppertool 
clamp member (309) by an elastic clamping force 35 
of an elastic member, which comprises the steps of : 

fastening a fastening member (327) for urging 
said upper tool clamp member (309) formed 
with an inclined surface (309F) toward said up- 40 
per tool holder body (307) at a constant fasten- 
ing position relative to said upper tool holder 
body (307); 

inserting said upper tool (305) formed with an 45 
inclined surface (305F) into the predetermined 
space from below in such a way that the upper , 
tool inclined surface (305 F) is brought into con- 
tact with said clamp member inclined surface 
(309F) ; and so 

engaging said uppertool (305) with a die (337) 
by moving any one of said upper tool and die 
to move said upper tool upward relative to said 
upper tool holder body (307) and thereby to 55 
compress an elastic member (329) interposed 
between said fastening member (327) and said 
uppertool clamp member (309) always at con- 


stant compression rate due to a wedge effect 
between said two inclined surfaces of said up- 
per tool (305) and said upper tool clamp mem- 
ber (309), whereby said upper tool (305) can 
be clamped between said upper tool holder 
body (307) and said uppertool clamp member 
(309) always by a constant clamping force. 
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